SUMMARY A recent increase in asthma mortality has been reported in several countries. Such increases can be brought about by changes in factors acting close to the time of death, but they may also be caused by risk factors determined by the generation into which a person is born, as indicated by the year of birth. Asthma mortality rates since 1931 are independently associated with birthdate as well as date of death. In particular there has been an increase in asthma mortality in birth cohorts born since the 1940s. Such changes are unlikely to be due to a change in reporting of asthma deaths, and other evidence including the reported increase in the prevalence ofeczema in succeeding National Birth cohorts supports the view that these changes may be due to an increased prevalence of atopy. In the absence of any further improvements in the management of asthma, such an increased prevalence of atopy implies that the mortality rate is unlikely to decline substantially for some years to come.
A recent increase has been reported in asthma mortality in England and Walesl 3 Logistic regression using the program GLIM24 was used to estimate the age, cohort and period effects on mortality. Because of evident overdispersion of the residuals, extra-binomial variation was taken into account using the method suggested by Pocock et al. 25 The significance of effects was estimated from the residual sums of squares of different models after first subtracting the estimated sampling variance (Pocock et al's T2).
There was no significant difference between the effect of birthdate (cohort) on mortality for the two sexes, and this effect was therefore assumed to be the same for each sex. This reduction in the number of parameters in the model did not however lead to a unique solution to the regression analysis as has been suggested. 26 This was achieved by analysing the 16 cohort values as eight pairs of values representing cohorts born in ten year bands starting in 1899-1908. This is a greater reduction in parameters than is required to produce a unique solution to the regression, but combining pairs through the whole range ofcohort values is less likely to produce extreme estimates of the linear trends than if only one pair of values is combined in the analysis. Broader definition of the cohorts also reduces the effect of biases due to misclassification which may be a serious source of error in this type of analysis.27
Results Figure 1 and table 1 show the age standardised and age specific mortality rates from asthma for males and females aged 5-34 for the years 1931-85. With the exception of the increase in mortality in the 1960s, mortality rates remained fairly constant throughout this period, though the higher mortality among females in the years before 1960 was replaced by a male preponderance thereafter. The increase in mortality 317 noted in the 1960s is otherwise the only remarkable feature. There were no large changes in mortality associated with the changes in ICD. There was no significant linear increase or decrease in mortality rates over this period as a whole. The cohort effects for males and females were not significantly different, though the effects ofperiod and age were different in the two sexes. The residuals of the final model which took the extra-binomial variation into account25 were normally distributed. All the effects reported here were significant (p < 0-01) (table 2). 
Asthma deaths in England and Wales 1931-85 "period" or "cohort" effect with any certainty. As can be seen from fig I there is no such linear trend in these data, but this does not exclude the possibility of two linear trends for period and cohort effects going in opposite directions. For this reason, although a number of solutions have been proposed for the problem of orienting the cohort, period and age trends,28 29 none of these are satisfactory in the sense of providing an orientation that is valid and that does not rely on some outside criterion. However, the shapes of the curves are estimable and fixed once the model parameters have been reduced. Some useful and valid conclusions can be drawn from this information alone. To start with it is clear that there are both cohort and period effects of major importance. The sharpest changes in the cohort effect came between the subjects born in the 1920s and 1940s when a relative downward trend in mortality in succeeding cohorts changed to a relative upward trend. The major change in the period effect occurred as would have been expected in the 1960s, though for men there is a further sharp change in direction in the 1970s. It is perhaps surprising that the increasing trend in the effect of period from the 1930s to the 1960s is as uniform as it appears. This has not been remarked on before, perhaps because it has been obscured by the fall in mortality between succeeding cohorts born between 1901 and 1930 ( fig 3) .
It is not possible from the data given here to determine the reasons for the changes in mortality rates, but the analysis does show that the changes that have occurred are more complex than have been shown previously. The increasing mortality in cohorts born since the 1940s strongly suggeFts an increasing prevalence of the condition and is unlikely to be due to any change in the method of reporting asthma deaths. Some support for this view comes from other sources suggesting an increase in the prevalence of atopic disease.
Local studies in both England30 and New Zealand3' have shown increases in asthmatic symptoms among school children in the years since the Second World War. Local changes in population between the surveys make these studies hard to interpret, but in the United States, where there has also been an increase in recorded mortality from asthma and where there are national data on prevalence, the proportion of subjects aged 6-1 1 years old who were reported to have a diagnosis of asthma rose from 48/1000 in Finally the distribution of skin sensitivity to common allergens by age is compatible with the presence of a cohort effect, showing an initial increase with age followed by a decline.36 37 This pattern of morbidity is compatible with an evolving increase in morbidity in subsequent cohorts which produces higher rates in the younger age groups who also belong to the later cohorts. Barbee et al in Arizona37 have recently reported on a longitudinal study showing that the prevalence of skin sensitivity increases with age at all ages, though the increase is much more marked in the younger age groups. This suggests that the secondary decline in prevalence with age seen in cross sectional data may indeed be an artefact caused by a cohort effect.
The analysis reported in this paper implies that the recent increase in asthma mortality is not principally an artefact due to increased reporting, a change that would appear as an increase in the period rather than the cohort effect. It is also unlikely to be due to any adverse effects of treatment for the same reason. The systematic increase in mortality in subsequent cohorts, at least up until those born in the early 1960s, implies that changing mortality rates are probably due to an increase in the prevalence of the condition, and evidence from other studies, though not compelling. would support this conclusion. 320 programming. I would like to thank Professor Haroutune Armenian for reading an earlier draft and making some useful suggestions for its improvement.
